The genomic architecture of the PROS1 gene underlying large tandem duplication mutation that causes thrombophilia from hereditary protein S deficiency.
Hereditary protein S deficiency from a mutation in the PROS1 gene causes a genetic predisposition to develop venous thromboembolic disorders in humans. Recently, the acknowledgment of the clinical significance of large copy number mutations in protein S deficiency has increased. In this study, the authors investigated the genomic architecture of PROS1 in order to understand the microscopic sequence environment leading to large intragenic copy number mutations in the gene. The study subjects were 3 unrelated male patients with hereditary protein S deficiency from a tandem duplication mutation involving exons 5-10 of PROS1. Breakpoint analyses revealed 10-bp microhomology sequences in the intervening sequence (IVS)-4 and IVS-10 at the duplication junction without additional sequence changes, suggesting a single replication-based event as the potential molecular mechanism of rearrangement and founder effect in the mutant alleles. Further analyses on nucleotide sequences flanking the microhomology sequence revealed the presence of a repeat element (LTR-ERV1) and quadruplex-forming G-rich sequences in IVS-4. The results from genotyping multi-allelic short tandem repeats supported founder effect in the identical mutations in the 3 unrelated patients. In conclusion, we identified unique genomic architectures in the intervening sequences of PROS1 that underlie a large intragenic tandem duplication mutation leading to inherited thrombophilia.